ABSTRACT
years in women. Subjects who were diagnosed as brain tumors or cerebral aneurysms on the first brain check-up were excluded. Brain check-up was produced by 1.5-tesla superconducting system (Stratis II, Hitachi Medical, Japan). Conventional magnetic resonance imaging (MRI) and magnetic resonance angiography (MRA) using three-dimension time-of-flight sequence were undertaken in all subjects. The incidence and the clinical features of brain tumors or cerebral aneurysms were studied.
Results The frequency of repeated brain check-up was 22.8%. The intervals between brain check-ups were 277 to 728 days. The times of brain check-up were two to sex. The analysis of brain tumor was diagnosed as meningioma in one woman. The incidence of brain tumors was 0.05% in total subjects and 0.17% in women. The duration between the first and the 2nd brain check-up was one year in this case. Cerebral aneurysms were seen in 6 subjects (2 men and 4 women). All subjects had no clinical symptoms without a family history of subarachnoid hemorrhage. The total number of aneurysms was 8. Aneurysms were located in the internal carotid artery (n=2), the anterior cerebral arteries (n=3), the middle cerebral artery (n=3) and the basilar artery (n=1). Two women had two aneurysms. The incidence of aneurysms was 0.28% in total subjects, 0.13% in men and 0.69% in women. The mean age of subjects with aneurysms was 57.7 (SD 6.7) years in all, 64.0 (SD 6.7) years in men, and 54.5 (SD 5.4) years in women. The interval between the first and the 2nd brain check-up was one to five years and the mean duration was 3.0 years (SD 1.7) in 6 subjects with aneurysms. The prognosis was excellent in those five subjects. Subarachnoid hemorrhage occurred in one woman with multiple aneurysms although we strongly recommended neurosurgical procedures for enlarging aneurysms.
Conclusion
The underdiagnosis of brain tumors and cerebral aneurysms on the first brain check-up contributed to sizes and portions of lesions, radiological technique and reviewers of neuroimages. To make the early and correct diagnosis of both fatal diseases, we should compare between the initial and repeated data, including resource imaging of MRA. Radiological technicians always investigate the monitor of MRI and MRA. Cooperation with neurological reviewers and radiological technicians is important to make the early diagnosis of brain tumors and cerebral aneurysms. Our studies indicate that brain check-up should be repeated within a few years, in order to discover asymptomatic brain tumors and unruptured aneurysms.
INTRODUCTION
The crucial purpose of brain check-up system is to detect asymptomatic brain tumors and unruptured cerebral aneurysms. We previously reported the current incidence of adult brain tumors on brain check-up in Japanese population. [1] , [2] The incidence of brain tumors is much higher on total and the first brain check-up, in comparison with the prevalence of brain tumors in Japanese neurosurgical hospitals [3] , [5] It is unclear how often brain check-up should be repeated in subjects when the first check-up does not show brain tumors or cerebral aneurysms. Here we studied the incidence and the clinical features of brain tumors or cerebral aneurysms in subjects who received brain check-up more than two times in PL Health Care Center.
SUBJECTS AND METHODS
In our center, 9,538 participants received brain check-up between August 1, 1995 and July 31, 2002. Among them, we analyzed 2,175 participants (1,598 men and 577 women) that brain and physical health check-up were performed more than 2 times. Mean age of subjects was 53.4 (SD 10.4) years in all, 53.1 (SD 10.3) years in men, and 54.2 (SD 10.6) years in women. The percentage of repeated brain check-up was 22.8 in total subjects, 25.1 in men and 18.2 in women ( Table 1 ). The frequency of check-up was two to six times and the repeated interval was 277 to 728 days. Most of subjects received the next check-up within two years following the first check-up. Subjects who had brain tumors or cerebral aneurysms on the first brain check-up were excluded in this study. The incidence of brain tumors or cerebral aneurysms was evaluated on repeated brain check-up. The clinical hallmarks and the repeated interval between brain check-ups were also ana- 
RESULTS
Brain tumor was detected in one woman. The duration between the first and the 2nd brain check-up was one year in this case. She received neurosurgical procedure and the neuropathological diagnosis was meningioma. The incidence of tumors was calculated as 0.05% in all subjects and 0.17% in women (Table 2) .
Cerebral aneurysms were discovered in 6 subjects (2 men and 4 women). The incidence of aneurysms was 0.28% in total subjects, 0.13% in men and 0.69% in women. The mean age of subjects with aneurysms was 57.7 (SD 6.7) years in all, 64.0 (SD 6.7) years in men, and 54.5 (SD 5.4) years in women. The interval between the 1st and 2nd check-up was one to five years and the mean duration was 3.0 years (SD 1.7) in 6 subjects, 4.0 (SD 1.4) in two men Table 2 Brain tumors on repeated brain check-up. * Neuropathological diagnosis was meningioma. Table 3 Cerebral aneurysms on repeated brain check-up.
Duration showing the interval between the first and the second checkup.
ACA: anterior cerebral artery, ICA: internal carotid artery, MCA:
middle cerebral artery, BA: basilar artery. and 2.5 (SD 1.7) in four women. Those 6 subjects had normal neurological examination without a family history of subarachnoid hemorrhage. The total number of aneurysms was eight. Aneurysms were located in the internal carotid arteries (n=2), the anterior cerebral arteries (n=3), the middle cerebral arteries (n=2) and the basilar artery (n=1). Two women had two aneurysms in the anterior communicating artery and the right internal carotid artery, and in the right middle cerebral artery and basilar artery, respectively ( Table 3 ). The prognosis was excellent in five subjects. Neurosurgical operation was performed in three cases and they had no postoperative sequela. Two cases were carefully investigated in neurosurgical hospitals. Subarachnoid hemorrhage occurred in one woman although we strongly recommended to go to neurosurgical hospitals.
DISCUSSION
The main purpose of the present studies is to search how often brain check-up should be applied for the early discovery of asymptomatic brain tumors or cerebral aneurysms. Another aim of our studies is to evaluate retrospectively why the first brain check-up failed to disclosed brain tumors and cerebral aneurysms.
We studied the incidence and the clinical hallmarks of asymptomatic brain tumor and unruptured cerebral aneurysms in 2,175 participants who received brain check-up more than twice. The interval between the 1 st and the last brain check-up were approximately one to two years in most of our subjects. In previous reports, the current incidence of primary brain tumors on total brain check-up is studied in 2,312 participants." [21 The incidence of primary brain tumors on total brain check-up is 0.69% in all subjects, 0.63% in men and 0.83% in women. The first brain check-up discovers brain tumors in 1.04% in total, 1.04% in men and 1.05% in women. In fact, American report of incidental autopsy suggests that glioma or meningioma is confirmed in about 1 % of individuals more than aged 55 years. [7] The incidence of fatal malignant tumors, including glioblastoma and malignant lymphoma, is 0.09% on all brain check-up and 0.15% on the first check-up. [1] , [2] When those data is adjusted with Japanese population, the current incidence of primary brain tumors is calculated as 230 per 100,000 population on all brain check-up and 340 per 100,000 population on the first check-up [1] , [2] Thus, the first brain check-up plays a major role in the discovery of brain tumors. In general, Japanese annual prevalence of primary brain tumors is reported as 10 to 15 per 100,000 population.[3H61 Therefore, the incidence of primary brain tumors on brain check-up is approximately 20-30 fold higher, in comparison with the epidemiological data in Japanese neurosurgical registry. [3] - [6] The present analysis of repeated check-up demonstrated that the incidence of brain tumors on repeated check-up was 0.05% in total subjects and 0.17% in women. The first MRI failed to reveal meningioma in one woman. In this case, meningioma was characteristic of small and iso-density lesion near the cerebrocortical region. The size of the tumor was increased on the 2nd MRI at one year following the 1st MRI. Thus, our case indicates the caution that we should pay more attention for the diagnosis of asymptomatic and slow-enlarging tumors without abnormal intensities on MRI.
Another purpose of brain check-up is to detect asymptomatic cerebral aneurysms. The incidence of asymptomatic and unruptured aneurysms is generally 1 to 6.5% in Japanese population. [8] , [9] In our center, cerebral aneurysms are discovered more than two% of subjects who receive the first brain check-up for recent two years. Our analysis of cerebral aneurysms suggested that aneurysms were detected in 6 subjects and the incidence of aneurysms was 0.28% in total subjects, 0.13% in men and 0.69% in women. Those aneurysms located in the anterior cerebral artery (n=3), the internal carotid artery (n=2), the middle cerebral artery (n=2) and the basilar artery (n=1). Two subjects had multiple aneurysms. We have impression that the first brain check-up is difficult to detect cerebral aneurysms in the anterior communicating artery (A Com). The frequency of A Com aneurysms is higher than those of unruptured aneurysms in current registration of UCAS JapanJ9' The 2nd MRA was performed at 1 to 5 years after the first MRA and the mean interval was 3.0 years in six subjects with unruptured aneurysms. Thus, our retrospective analysis supports that the 2nd brain check-up should be performed within a few years following the 1st check-up for the diagnosis of asymptomatic aneurysms.
The underdiagnosis of brain tumors and cerebral aneurysms on the first brain check-up contributes to those sizes and locations, radiological technique and reviewers of neuroimages. For the correct diagnosis of both fatal diseases, we should compare between the initial and repeated images, including resource imaging and all directions of maximum intensity projection imaging of MRA. New educational program and an appropriate guideline of brain check-up for neurological reviewers and radiological technicians are important for the early detection of brain tumors and cerebral aneurysms. We conclude that brain check-up should be repeated within a few years, in order to discover asymptomatic brain tumors and Unruptured cerebral aneurysms.
This study presented in the 31st conference of JMHTS in January 17, 2002.
